Résumé. 2014 Nous avons analysé les données de la réaction 28Si (p, y) 
Introduction
Thermonuclear reaction rates NA av &#x3E; are the quantities of essential importance for models of stellar evolution. The rate at which the nuclear fuel is burned out at a given temperature is directly related to the nuclear properties of A model of direct radiative proton capture reaction, which accounts for the presence of broad singleparticle resonances, has been proposed [1] and applied to some (p, y) reactions in our previous works [2] [3] [4] [5] . Since the new approach and the conventional combined direct plus R-matrix model of Rolfs [6] [5, 10, 11] of the 28Si(p, y)29P reaction were reanalysed in terms of the conventional approach based on combined direct plus R-matrix calculations [6] extended by taking into account the semidirect mechanism [12, 13] [14] . The values of the spectroscopic factor for the ground and the first excited states were taken equal to 0.36 and 0.1, respectively, i.e. identical to those obtained in our previous modified direct-semidirect (DSD) analysis [2, 5] . The coupling with the giant dipole resonance (GDR) was taken into account via an effective charge factor with the same GDR parameters and coupling constants as in 2'Al(p, y)28Si reaction analysis [13] . The resonance parameters (Table I) adjusted to fit to the experimental data are in good agreement with the previous works [8, 11, 15] . It is worth noting that in our analysis the proton energy range has been extended to 3 MeV.
The excitation functions at 00 and 900 for the y-transition to the ground (J' = 1/2 ') and first excited (J' = 3/2') states of the 29P nucleus are shown in figures 1 (1) Reference [14] , (1) reference [8] . The energy dependence of the S-factor for the 28Si(p, y)29P reaction leading to the ground state is presented in figure 3 for calculations of both types. The general agreement of the two ,methods is satisfactorily good also in the extrapolation region, with the only exception caused by the 2 090 keV resonance (J 11 = 1/2'), which could not be accounted for in the DSD calculations using effective potential approach (M1 transition).
The total S-factor values, because of their weak energy dependence at energies less than 1 MeV, could be expressed by the power series expansion
The expansion parameters were calculated by the least squares method for both approaches and are given in table II. Their values are similar, which points to the lack of essential differences between the conventional approach and that using effective potential in predicting cross section values at astrophysical energies. The above result also lends credibility to the previously performed conventional direct capture calculations of the S-factor.
2.4 THERMONUCLEAR REACTION RATES. -Thermonuclear reaction rates for the 28Si(p, y) reaction have been predicted by Woosley et al. [7] in the framework [16] where NA is the Avogadro number, M-reduced mass, Eo and DEo is the energy and width of the Gamow peak and Seff denotes the effective value of the S-factor (weak function of temperature). Formula (4) yields where the upper value comes from the effective potential type calculations and the lower from conventional ones. Comparison between different contributions to the total reaction rate is presented in figure 4 along with the statistical model calculations of Woosley et al. [7] . As is clearly seen, the direct capture process is dominant at Tg 0.10, while at higher temperatures it becomes meaningless. At temperatures of the order of T 9 = 0.1 and smaller, the calculations of Woosley et al. [7] [8] , while the solid one describes the nonresonant capture. Statistical model calculations of Woosley al. [7] are shown by the dotted line.
polations of theoretical excitation functions have been carried out towards the low energy range. Comparison of extrapolated values of both methods points to reasonably good agreement between them. The lack of essential differences between models in predicting cross section values at low energies confirms credibility of S-factor estimations evaluated previously within the conventional approach. The nonresonant process contribution to the stellar reaction rate of the 28Si(p, y) reaction has been evaluated and found to be the dominant one at temperatures less than T 9 = 0.10.
